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1. TITLE OF THE INVENTION 

Method for Producing Softening Agent 



2. 
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1. A method for producing a softening agent, characterized by adding a fine 
powder of an acrylamide-based polymer having an average particle size of 
150 \xm or less to a molten product of a quaternary ammonium salt of a di-long- 
chain alkyl, homogeneously dispersing said polymer in said molten product 

under the conditions that a shearing rate is from 5 to 80/sec, and that an agitation 

i 

time is from 5 to 45 minutes, and cooling the homogeneous mixture and finely 
pulverizing! the cooled mixture. 



3. DETAILED DESCRIPTION OF THE INVENTION 

Technical Field 

i 

The present invention relates to a method for producing a softening agent 

i 

capable of softening clothes. 

i 

Prior Art 

Usually, in the case of washing clothes and softening the clothes in 
households! there has been employed a method including the steps of washing 
the clothes with a detergent, rinsing off detergent ingredients with a large amount 
of water, and thereafter adding a softening finishing agent containing a cationic 
surfactant such as a quaternary ammonium salt as a main component to be 
treated. 

This method is employed because while the cationic surfactant is 
excellent in a softening finish effect and an antistatic effect, a sufficient softening 

effect cannot be provided when used together with a detergent. The causations 

i 

therefor are presumably as follows. Since a detergent for households generally 
contains an anionic surfactant as a main component, when a cationic surfactant is 
added upon washing, the cationic surfactant is attacked by an anionic surfactant 
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or the like in the detergent before being adsorbed to clothes, so that the cationic 
surfactant loses its ionic property, whereby the cationic surfactant is stabilized in 
the dispersion, thereby making it less likely to be adsorbed to clothes. 

However, if washing and softening finish are separately carried out, extra 
time and labor are required, so that a detergent which provides both washing and 

softening properties has been earnestly desired by consumers. 

I 

Conventionally, as a method of providing a sufficient softening effect to 

i 

clothes by simultaneously adding a cationic surfactant upon wash, the 

granulation 'of a cationic surfactant with an inorganic or organic sail or an 

i 

organic dispersion controlling agent has been proposed (JP-B-Showa-36-8927, 
US-B-4,073,735, JP-A-Showa-55-86895, JP-A-Showa-53-41312, and JP-A- 
Showa-49-98403). 

In addition, as the further advanced improved technique, blending of a 
nonionic cellulose derivative has been also proposed (JP-A-Showa-59-6293)> 

However, in the method including the step of granulating with an 
inorganic salt or the like as disclosed in JP-B-Showa-3 6-8927, although a 
softening effect on the synthetic textiles is found, a softening effect on cotton 
was insufficient. 

In addition, while the method described in JP-A-Showa-59-6293 can 
provide a softening property to cotton, a softening component has to be used in a 
large amount in order to obtain a sufficient effect, so that an even more 
improvement has been expected for practical purposes. 

The (present inventors have previously found that softening property can 

be efficiently provided to a cotton cloth by granulating a quaternary ammonium 

I 

salt together with a polyacrylamide-based polymer. A method for 
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homogeneously blending this polyamide-based polymer and the quaternary 
ammonium salt is, first, mixing a polymeric powder and water to prepare an 
aqueous polymeric solution, blending this aqueous solution and a dispersion or a 
molten solution of a quaternary ammonium salt, and drying the mixture. 
However, this method not only entails complicated processes, but also 
necessitates! evaporation of water, thereby making it disadvantageous in costs. In 
addition, there was a problem of difficulty in handling the aqueous polymeric 

i 

solution. | 

Although the evaporation of water would not be necessary if a fine 

polymeric powder is added to a molten product of a quaternary ammonium salt, 

i 

an excellent softening effect cannot be realized simply by the addition. 
Object of tl|e Invention 

An object of the present invention is to provide a method for producing a 

i 

softening agent having an excellent softening effect by a simplified process 
without evaporating water. 
Constitution of the Invention 

A feature of the method for producing a softening agent of the present 
invention resides in that the method includes the steps of adding a fine powder of 
an acrylamidc-bascd polymer having an average particle size of 150 \im or less 
to a molten' product of a quaternary ammonium salt of a di-long-chain alkyl, 
homogeneously dispersing the polymer in the molten product under the 
conditions that a shearing rate is from 5 to 80/sec, and that an agitation time is 
from 5 to 45 minutes, and cooling the homogeneous mixture and finely 
pulverizing the cooled mixture. 

The present invention will be described more specifically hereinbelow. 



i 
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The quaternary ammonium salt of a di-long-chain alky] usable in the 
present invention includes, for example, a compound represented by the 
following general formula (I): 

X~ 



R. 

I 



(I > 



wherein each of Ri and R 2 is a C 12 - alkyl group; each of R3 and R 4 is a 

I 

Q - C 4 alkyl group, a benzyl group, a C2 - C 4 hydroxyalkyl group, or a 
polyoxyalkylene group; and X is a halogen, CH3SO4, C2H5SO4, or 

I 

Specific examples of the quaternary ammonium salt of a di-long-chain 

1 

alkyl include, for example, distearyldimethylammonium salt, a di(hydrogenated 
beef tallow alkyl)dimethylammonium salt, a di(hydrogenated beef tallow 
alkyl)benzylmethylammonium salt, distearyldimethylbenzylammonium salt, 

distearylmethylhydroxyethylammonium salt, 

1 

distearylmethylhydroxypropylammonium salt, 
distearyldihydroxyethylammonium salt, and the like. 

This' quaternary ammonium salt of a di-long-chain alkyl is heated to melt* 
The temperature of the molten product is suitably from 100 Q to 130 P C, and 
preferably from 110° to 120°C When the this temperature is too low, the 

viscosity of the molten product is drastically increased, so that the polymer 

i 

cannot be dispersed homogeneously. On the other hand, when the temperature is 
too high, tlje quaternary ammonium salt is degraded, so that the softening effect 
is undesirably worsened* 

An acrylamide-based polymeric powder having a particle size of 150 \xm 
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or less is added to a molten product of a quaternary sail. When the polymeric 
powder has a particle size greater than 150 \im, a sufficient softening effect 
cannot be obtained. As the polymeric powder, those having particle sizes of 
usually from 1 to 150 urn, and preferably from 100 \xm or less, are used. 

Specific examples of the acrylamide-based polymer include the following 

i 

ones. 

I 

(1) an acrylamide-based polymer represented by the general formula (II): 



I 

--CHi — C 



CO 
I _ 



\ 



(0) 



wherein R 5 is hydrogen or a methyl group; and each of R6 and R 7 , which may be 

identical or different, is hydrogen, an alkyl group, or a substituted alkyl group 

i 

such as a hydroxyalkyl group; and 

(2) a copolymer of an acrylamide-based monomer represented by the general 
formula (III): 



R. 

I / 
CH„ = CHCON 



wherein R 8 is hydrogen or a methyl group; and each of R$ and Rio 7 which may be 
identical oi different, is hydrogen, an alkyl group, or a substituted alkyl group 
such as a hydroxyalkyl group, and 



an anionic monomer. 



I 
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Specific examples of R 6 , R7» R9 and R 10 in the general formula (II) and the 
general formula (III) include hydrogen; alkyl groups such as -CH 3 , -C2H5, 
~CH(CH 3 )J -C(CH 3 ) 3 , -C 8 H l7 , and -C(CH 3 ) 2 CH 2 C(CH 3 )3; hydroxyalkyl groups 
such as -CH 2 OH, -CH 2 CH 2 OH, -CH 2 CH 2 CH 2 OH, and -CH(CH 3 )CH 2 OH; 
substituted blkyl groups such as -CH^OGtHy, -CH 2 OC 2 H4(CH 3 ) 2 , and 
~C(CH 3 ) 2 CH 2 COCH 3 ; and the like. 

In addition, n in the general formula (II) is suitably 1,000 or more, and 
preferably 10,000 or more, Also, the above copolymer has a degree of 
polymerization of suitably 1,000 or more, and preferably 10,000 or more. 

Specific examples of the anionic monomer of the above copolymer 

include acrylic acid, methacrylic acid, allylsulfonic acid, styrcncsulfonic acid, or 

1 

salts thereof* The copolymerization ratio of the acrylamide-based monomer (A) 
to the anionic monomer (B) of this copolymer, i.e. (A)/(B), is suitably within the 
range of from 99.9/0.1 to 1/1, and preferably within the range of from 99.5/0.5 to 
75/25. ! 

It is preferable that the acrylamide-based polymer (b) is added to the 
molten product of the quaternary ammonium salt of a di-long chain alkyl (a) so 
that the ratio of (a)/(b) is from 99.9/1 to 1/1, and even more preferably from 99/1 
to 75/25. When the ratio of the acrylamide-based polymer is too small, a 

softening effect on cotton cloth is small; on the other hand, when the ratio is too 

j 

large, the dissolution and dispersibility of the particles are worsened. 

The 1 mixture prepared by adding the acrylamide-based polymer to the 

1 

molten product of a quaternary salt is treated under the conditions that a shearing 
rate is from 5 to 80/sec, and preferably from 10 to 50/sec, and that an agitation 
time is from 5 to 45 minutes, and preferably from 10 to 30 minutes, thereby 
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homogeneously dispersing the polymer in the molten product of a quaternary 
ammonium salt, and thereafter the dispersion is cooled, and finely pulverized. 

When the shearing rate upon dispersion while stirring is lower than 5/sec, 
the dispersion of the polymer is insufficient, and when the shearing rate is higher 
than 80/sec, the polymer undergoes changes in properties, whereby a softening 
effect is worsened in both cases. When the agitation tine is shorter than 
5 minutes, the dispersion of the polymer is insufficient, and when the agitation 
time is longer than 45 minutes, the polymer undergoes changes in properties, 
whereby a softening effect is worsened in both cases. 

In the present invention, the types of agitators usable in the dispersion of 
the acrylamide-based polymer include paddle type, propeller type, and the like. 

i 

Finely powdered polymer may be obtained by mechanically pulverizing a 

! 

polymer obtained by polymerization reaction, or subjecting the polymer to fine 
particle size adjustment during the polymerization reaction of the polymer, and 
the latter is j preferred. 

The resulting finely pulverized product of a polymer-dispersed quaternary 

i 

salt may be; granulated. 

The softening agent obtained according to the present invention can be 
used alone or can be used by adding the softening agent to a granular detergent. 

Effects of the Invention 

i 

According to the method of the present invention, an acrylamide-based 
polymer hJving an average particle size of 150 \im or less can be homogeneously 
dispersed in a molten product of a quaternary salt by a simplified process that 
does not accompany the evaporation of water, without undergoing any changes 
in properties of the polymer, whereby adsorbability to a cloth to be washed, 



I 
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especially cotton cloth, is dramatically improved, so that an excellent softening 
effect is obtained* 
Examples 

A polymer was dispersed in a molten product of a quaternary ammonium 
salt with a paddle-type agitator under the conditions shown in Table 1, and the 
dispersion ivas cooled, and pulverized to a size of 70 jim, to provide a softening 
agent, 

Here, the abbreviations in the table are respectively as follows. 
A: A copolymer of acrylamide monomer and sodium acrylate (ratio of 
copblymerization: 95/5, molecular weight: 10,000,000) 

B: A copolymer of acrylamide monomer and sodium styrcncsulfonatc (ratio 

i 

of copolymerization: 95/5, molecular weight; 8,000,000) 
C: Acrylamide-based polymer (molecular weight: 5,000,000) 

(in the general formula (II), R $ : CH 3 , a^R*: H, and R 7 : H) 

i 

D; A di(hydrogenated beef tallow alkyl)dimethylammonium chloride 
E: Distearyl methylammonium chloride 

F: A di(hydrogenated beef tallow alkyl)dimethylammonium sulfate 

The resulting softening agent was observed in a photograph taken by a 
polarization microscope, and the dispersibility of the polymer was evaluated. 

O: excellent dispersibility 

j 

X : i poor dispersibility 



In addition, the resulting softening agent was blended to a granular 
detergent liaving the following composition in an amount of 3% by weight as a 



quaternary 



ammonium salt, to provide a detergent composition. Washing was 



I 
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performed with this detergent composition, and a softening effect on cotton cloth 
is shown in Table 1. 



Composition of Granular Detergent 

Sodium linear alkyl(Ci 2 alkyl)benzenesulfonate 

Sodium silijeate 

i 

Sodium carbonate 

Zeolite (A-type zeolite, average particle size: 2 |um) 

i 

Carboxymethyl cellulose 

Soap (beef Itallow fatty acid) 

Polyethylene glycol (molecular weight: 6,000) 

Sodium citrate 

Fluorcsccr ; 

Perfume 

Sodium sulifate, water 



20% by wt, 
10% by wt. 
10% by wt, 
15% by wt. 
0.6% by wt, 
0.7% by wt, 
0.5% by wt, 
0.8% by wt 
0.5% by wt. 
0.2% by wt. 
Balance 



Test Method for Softening Effect 

Test cloths including: 
Nylon tricdt (30 deniers) 
Acrylic cloth for physical education uniform 
Cotton towel 
Bleached cptton 
Knitted cotton 



30 g X 4 pieces 
90 g X 2 pieces 
80 g X 2 pieces 
50 g X 4 pieces 
85 g X 4 pieces 



were pretresated by washing the test cloths with the above granular detergent and 
tap water at 60*C for 15 minutes, and thereafter rinsing three times with tap 
water at 60°C for 3 minutes each. Next, the test cloths were placed in a jet 
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stream type electric washing machine for household use, and the procedures 
including the step of washing the test cloths with a composition prepared by 
blending each softening agent in the above granular detergent and tap water at 
25°C under the conditions of a detergent concentration of 0,13% and a liquor 
ratio of 30 times for 10 minutes, spin-drying the washed cloths for 1 minute, and 

rinsing the cloths with tap water at 25°C for 3 minutes were repeated twice, 

i 

! 

Thereafter, Ithe test cloths were air-dried for 24 hours, and the air-dried test cloths 
were then conditioned under the conditions of 65% RH at 25°C 

Cotton towels were taken out from the test cloths thus obtained, and their 

i 

feel was judged by five test individuals. The softening effect of the additive 

compositions was evaluated from an average of the judgments of the five test 

j 

individuals! Here, the feel was judged under the following criteria, in 
comparison to the case where the feel of cotton towel obtained by the same 
procedures ! as above except for using a detergent without containing the additive 

was defined as score zero. 

i 

Remarkably soft Score 5 

Considerably soft Score 4 

Soft i Score 3 

Partly soft : Score 2 

Slightly soft Score 1 
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